most important cause of micronodular cirrhosis and chronic viral hepatitis is the most frequent cause of macronodular cirrhosis. 3 Other etiologies are biliary cirrhosis (primary and secondary), Wilson's disease, cryptogenic, Indian childhood cirrhosis, hemochromatosis, thallasemia, alpha-1-antitrypsin deficiency, galactosemia, type IV glycogen storage disease, tyrosinosis and fructose intolerance etc. Portal hypertension is a major complication of cirrhosis in which the patient may present with haemorrhage from gastroesophageal varices, splenomegaly, ascites, acute and chronic hepatic encephalopathy.
Color Doppler and spectral Doppler ultrasound is noninvasive, easily available and cheap modality and it plays an important role in the study of the hepatic vasculature and the portal venous system. Colour Doppler imaging promptly identifies the portal vein, the hepatic artery and the hepatic vein and can confirm their patency and flow direction. In patients with hepatic cirrhosis, Doppler ultrasound is the initial technique for confirming suspected portal hypertension.
The purpose of this study was to determine the morphological changes in hepatic vasculature and the flow hemodynamics in portal vein, hepatic vein, hepatic artery using various Doppler parameters in cases of cirrhosis.
Methods:
This was a prospective study conducted in 35 patients with cirrhosis in Department of Radiodiagnosis, B. P. Koirala Institute of Health Sciences, Nepal over a period of one year. The study was approved by the institute and written informed consent was obtained from all the patients. Cirrhosis was diagnosed in patients of chronic liver disease on the basis of certain clinical, biochemical and Ultrasonography (USG). All the patients were subjected to USG of abdomen after overnight fasting of 8-10 hours.
Both gray scale and Doppler imaging were performed with 3.5 MHz curvilinear phased array transducer on SIEMENS G-50 ultrasound machine. Initially gray scale examination was performed to visualize the liver echotexture and nodularity. A 7.5 MHz linear array transducer was also used for the surface nodularity wherever required. The spleen was measured along its long axis with the left side of the patient elevated. Preliminary gray scale examination was also performed to seek for collaterals and free fluid in the peritoneal cavity.
Liver was imaged with the patient in the supine and right anterior oblique positions with subcostal acoustic window and intercostal scans. Longitudinal scans of the liver were obtained in midclavicular line and midline, measuring the longitudinal diameters of the right and left lobes respectively. For measuring Caudate lobe to Right lobe ratio (C/RL), transverse sonogram of the liver was obtained at the bifurcation of the main portal vein using the main portal vein as demarcating landmark. Later Doppler sonography was performed; the vessels were examined with curvilinear phased array transducer. The entire length of the portal vein was examined from an anterior abdominal subcostal approach, using a right paramedian, slightly oblique plane. From the hilum to the intrahepatic bifurcation, the portal vein was imaged, right and left portal branches were visualized with an oblique scan. Maximum portal blood flow velocity (PBFV) and the direction of the blood flow were recorded. In all the cases, the caliber of the portal vein was measured during deep inspiration around the middle of the portal trunk and again at the end of expiration and variation in the caliber was noted.
The splenic vein was examined at the splenic hilum and the remainder of the splenic vein to its confluence with the superior mesenteric vein was examined in transverse sections. The hepatic venous system was best visualized with the patient supine or turned slightly to the left at the end of deep inspiration. The morphologic appearance of the hepatic veins was evaluated by assessing caliber and course. Doppler study was then performed by positioning the sample volume cursor within the hepatic vein at a distance of 3-6 cm from the outlet of the vessel into the inferior venacava. The waveform characteristics were recorded. The hepatic artery was insonated at its origin at the celiac axis and where it crosses the portal vein. The Doppler tracings from the hepatic artery were obtained and the resistivity index (RI) and pulsatility index (PI) were calculated.
To demonstrate the paraumbilical vein, the ligamentum teres was used as a landmark and the presence of a patent paraumbilical vein was verified by color Doppler. The coronary vein was identified in the plane of aorta, the maximum luminal diameter of the coronary vein was measured in longitudinal plane and the direction of the blood flow within it assessed. Splenorenal collaterals were identified at the lower pole of spleen as tortuous vessels within a high velocity Doppler signal. The short gastric veins appearing around the splenic hilum were detected by scanning in the eighth or ninth left intercostal spaces. After data collection, the findings were tabulated and subjected to statistical analysis.
Page: 15
Original Article |
Results:
Total 35 cases were included in the study, the age of the patients varied from 18-77 years. Maximum number of cases, i.e. 12 (34%) were observed in the age group of 41-50 years while minimum number of case was in the < 20 years age group (3%). Among these, 20 were males and 15 were females with preponderance of males over females.
The most frequent clinical feature was abdominal distension which was observed in 31 patients (89%) followed by jaundice in 20 patients (57%), upper gastrointestinal hemorrhage in 11 patients (31%) and 7 (20%) patients had features of hepatic encephalopathy. On physical examination, 24 patients presented with ascites, abdominal distension, splenomegaly, hepatomegaly and dilated abdominal veins (Table 1) . On Doppler sonography, main portal vein was seen in all the 35 patients. Dilatation of the portal trunk of more than 13mm was found in 20 patients (57%). In 8 of these cases (40 %) the caliber of the vessel was greater than 15mm. In 15 out of 35 cases (43%) the caliber of the portal vein was found to be less than or equal to 13mm. The lack of normal caliber variation during deep inspiration was demonstrated in the main portal vein (Figure 2 ) and the splenic vein. Lack of normal (> 20%) caliber variation in the main portal vein was observed in 31 patients (89%) ( Table 3 ). Abnormal hepatic vein waveform ( Figure 5 ) was detected in 17 patients (49%). Decreased amplitude of the phasic oscillation (HV1 pattern) was observed in 10 of these patients (10/35). Completely flattened waveform without any phasic oscillation, the HV2 pattern was demonstrated in 7 cases (7/35. Doppler tracings of 18 out of 35 (51%) showed normal triphasic waveform i.e. HV0 pattern. No attempt was made to relate the hepatic vein waveform with severity of the disease (Table 4 ). Hepatic arterial resistive indices in 20 out of 35 patients had RI value in the range 0.6-0.7. The mean hepatic artery RI for all the 35 patients was 0.74 ± 0.11. The hepatic artery RI was found to be higher in patients with dilated coronary veins compared with those with normal non dilated veins (Table 5 ). Original Article | Portosystemic collateral veins were detected in 16 patients (46%). Dilated paraumbilical vein (>3mm) ( Figure 6 ) was the most frequently observed collateral (10 patients; 29%), superficial abdominal varices extending caudally from dilated paraumbilical veins in 6 of these 10 patients, dilated coronary veins (>6mm) in 8 patients (23%), splenorenal and short gastric collaterals (Figure 7 ) in 4 patients (12%), gastrorenal collaterals in 2 patients (6%) and one patient showed the presence of retroperitoneal collaterals (3%). 
Discussion:
Color and spectral Doppler ultrasound plays an important role in the study of the hepatic vasculature and the portal venous system and is safe, non-invasive, easily available modality used as the initial technique for confirming suspected portal hypertension in patients of hepatic cirrhosis.
Bolondi et al. 4 examined 160 patients with portal hypertension and dilatation of the portal vein of more than 1.3 cm was detected in 73 of 129 patients, dilatation of the splenic vein of more than 10 mm in 70% of patients and also demonstrated disappearance of normal caliber variation (>20%) during respiration in splenic or superior mesenteric veins. In the present study, dilatation of the portal trunk of more than 13 mm was found in 20 patients, dilatation of the splenic vein was observed in 63% of patients, lack of normal (>20 %) caliber variation in the main portal vein was observed in 31 out of 35 patients and the disappearance of normal (>20%) caliber variation in the splenic vein was observed in 28 out of 35 patients. The observations in our study are comparable to the work done by the previous observers.
Study done by Tomic et al. 5 emphasized that portal blood flow velocity decreases in portal hypertension and the PBFV was 9.38 cm/sec in portal vein and 10.17 cm/sec in splenic vein and concluded that decrease of the PBFV below 12 cm/ sec is a reliable indicator of the portal hypertension. In our study, the average value of PBFV was found to be 12.56cm/ sec± 0.11 cm/sec, which is consistent with the studies of previous researchers. 8, [12] [13] [14] [15] Ralls 6 evaluated 147 patients with diffuse liver disease; abnormal flow pattern was detected in 25% of which reversed flow was the most frequent abnormality occurring in 19% of patients. In our study abnormal flow patterns were encountered in 10 patients (29%), reversed (hepatofugal) flow in 8 patients (23%) and 2 patients with splenorenal collaterals had reversed flow. The observations in the present study are somewhat consistent with the previous observers. 6, [16] [17] [18] Bolondi et al. 7 classified waveform characteristics of hepatic veins into 3 groups, HV0, HV1, and HV2 (HV-Hepatic veins). Among cirrhotic patients, HV0 was found in (50%), HV1 in (32%) and HV2 in 11(18% Since no control was taken in our study, the study group was split into several sub groups and the hepatic arterial RI was measured in these sub groups, the mean hepatic arterial RI was found to be 0.74±0.11. Thus the observations in the present study are consistent with the findings of previous researchers.
Ralls 6 in his study detected collateral portal veins in which paraumbilical veins with superficial abdominal varices were the commonest. Sacerdoti et al. 9 observed a patent paraumbilical vein in 34% of patients. In our study portosystemic collaterals were detected in 16 patients (46%); dilated paraumbilical vein was the most frequently observed collateral (10 patients), superficial abdominal varices in 6 of these 10 patients, dilated coronary veins in 8 patients, splenorenal collaterals in 4 cases, gastrorenal collaterals in 2 cases and one patient showed the presence of retroperitoneal collaterals. A patent paraumbilical vein was the most frequently observed collateral, which is consistent with the observations of Ralls 6 and Sacerdoti 9 .
Iwao et al. 10 calculated liver vascular index as the ratio of the portal venous velocity to hepatic arterial pulsatility index.
For the diagnosis of liver cirrhosis or portal hypertension the best cut-off value of the liver vascular index was suggested as 12 cm/s with a sensitivity and specificity of 97% and 93% respectively. In our study the vascular index was found to be below 12 cm/s in majority of the patients (32/35. This is in accordance with the findings of Iwao et al. 10 
